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DISTURBANCES OF MELANIN PIGMENTATION
ALLAN L. LORINCZ, M.D.*
This brief discussion will be confined only to
those disturbances of pigmentation which in-
volve melanin. Generally speaking such dis-
turbances may be based on either (1) an increase
in amount, (2) a decrease in amount or absence,
or (3) an abnormal location or distribution of
melanin pigment in the skin or hair. These
factors in turn may depend on either (1) changes
in numbers of melanocytes, their locations or
shapes, (2) changes in melanin-producing ac-
tivity of these cells, or (3) changes in the rate or
manner of loss of melanin pigment from the skin.
As the various pigmentary disturbances are
considered, an attempt will be made, in so far
as available information permits, to fit them
into a scheme of classification which uses these
general factors as major guide lines.
Two large categories of increases of melanin
pigmentation can be distinguished clinically.
These are the melanoses which represent those
hyperpigmentations which develop without pre-
ceding inflammatory skin disease, and the
melanodermas which arise following a wide
variety of inflammatory lesions.
Circumscribed melanoses or melanotie lesions
include freckles, caff-au-lait spots, senile len-
tigines, and Mongolian spots as well as mela-
nized benign or malignant neoplasms such as
pigmented nevi, blue nevi, seborrheie keratoses,
pigmented basal cell carcinomas, occasional
other types of carcinomas which may become
melanized upon extension or metastasis to the
skin, and malignant melanomas. In these lo-
calized melanotie lesions there are generally
increased numbers of melanocytes although in
freckles and café-au-kilt spots as well as in the
secondarily melanized lesions, such as sebor-
rheie keratoses and various carcinomas, increased
pigmentogenic activity of the melanoeytes may
also, or even in large measure, be responsible for
the hyperpigmentation.
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In those of this group of lesions where pig-
ment is situated deeply below the surface of the
skin such as in the dermal melanocytes of blue
nevi and Mongolian spots, the pigmentation
takes on a bluish east when viewed from the
surface because of ready back-scattering of blue
light by tiny particulate material in the over-
lying turbid tissue.
Freckles or ephelides are small pigmented
macules generally under 0.5 cm. in diameter
which ordinarily appear in early childhood on
areas exposed to sunlight. They simply represent
focal areas where melanin pigment is either more
actively made or particularly retained under
stimulation by ultraviolet irradiation. Darken-
ing of freckles may be brought about not only
by such stimulation of melanization but also by
photo-oxidative darkening of preformed rela-
tively light tan reduced melanin. This latter
darkening is produced by relatively long wave-
lengths of ultraviolet radiation between 3000
and 4600 A which readily pass through window
glass as well as through many simple sun-screen-
ing preparations which only filter out the 2800
to 3200 A sunburn wavelengths of such radia-
tion. The tendency toward freckling is largely
genetically determined. When strikingly linked
with red hair it is transmitted as an autosomal
dominant trait on the same chromosome.
Café-au-taft spots although microscopically
indistinguishable from freckles are larger, more
variably shaped, uniformly brown spots appear-
ing after birth on almost any area of the skin
either singly or in relatively small numbers.
About ten per cent of apparently normal in-
dividuals have such spots, whereas ninety per
cent of persons with neurofibromatosis show
them. When three or more of these spots are
present, the likelihood of associated neuro-
fibromatosis becomes very high because only
0.2 per cent of normal persons have this many
according to recent surveys. Extensive café-au-
taft type spots often segmentally or unilaterally
distributed also occur in Albright's syndrome of
polyostotic fibrous dysplasia in which there is
no hyperparathyroidism and which only in
females is accompanied by precocious puberty
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Such spots further occur in so-called Leschkc's
syndrome and other miscellaneous ncuro-
cutaneous syndromes which arc probably
variants of ncuroflbromatosis or the cpiloia
complex.
Senile lentigincs in contrast to freckles ap-
pear clinically in later adult life as larger, dark
spots which may tend to enlarge in size. They
most commonly occur along with senile kera-
toscs on exposed, weather-beaten areas of skin.
They are popularly called liver spots because of
their fancied resemblance in color to that of
fresh liver. Microscopically these lesions often
show some features suggesting senile keratosis
as well as proliferation of junctional mclano-
cytes in the basal layer. Although generally
benign, senile lentigincs are important because
some of them especially among those which can
be called melanotic freckles of Hutchinson and
which show grossly speckled pigment distribu-
tion may represent so-called lcntigo maligna or
in situ malignant melanoma. Lcntigincs occur in
uncommon profusion in the rare recessively in-
herited disorder xeroderma pigmentosum which
is marked by unusual susceptibility of the skin
to sunlight-induced weathering.
In the rare, dominantly inherited syndrome
of Hutchinson-Peutz-Jcghers, benign small bowel
polyposis is associated with small lentigo-like
pigmented spots on the lips, about the mouth
and on the hands and fingers.
Pigmented nevi arc very common light to
dark brown lesions in the skin in which mclano-
cytcs as well as other cells primarily of embryonic
neural crest origin have undergone benign pro-
liferation. It has been estimated that the average
person has about twenty pigmented nevi al-
though individual variations in numbers of such
lesions present arc extremely wide. Pigmented
nevi vary in size from under 1.0 mm. in diam-
eter to exceptionally very large lesions covering
extensive body areas. The simplest ones arc
practically macules showing only proliferation
of clusters of mclanocytcs along the epidcrmal-
dcrmal junction. These fiat nevi often represent
the earliest stages of subsequently developing
elevated or papular nevi. Such papular nevi
contain specially differentiated, non-pigment
forming, intradermal nevus cells. Fully mature
papular ncvi frequently show local overgrowth
of other cutaneous elements especially hair
follicles with thick pigmented hairs. Less than
one per cent of pigmented nevi, and these arc
generally the very extensive ones, are present at
birth. The majority arc acquired in a period ex-
tending from late childhood through early adult-
hood. Prior to puberty and on the palms, soles
and mucocutancous junctions the great majority
of pigmented nevi arc of the fiat type. Occasion-
ally it is difficult both clinically as well as
histologically to distinguish early malignant
melanoma from fiat or so-called junction type
pigmented nevi. Details of this important prob-
lem cannot be considered in this very brief
review. Although there is some degree of genetic
predisposition for the development of numerous
pigmented nevi, other factors arc also involved.
It has been suggested that increased levels of
circulating mclanocyte stimulating hormone
such as occur during pregnancy and stress may
favor the appearance of these lesions. Local
predisposing factors must also be involved and
on occasion trauma appears to precipitate the
appearance of pigmented nevi.
The blue nevus consists of a benign, dense,
local accumulation of largely bipolar melano-
cytes deep in the dermis. This blue-black lesion
usually only a few millimeters in size may occur
anywhere in the skin and need not necessarily
be present at birth. The Mongolian spot is a
more diffuse accumulation of similar dcrmal
melanocytes giving risc to dark bluish patches
most frequently (though not exclusively) lo-
cated on the lumbosacral region of infants and
children of oriental or Negro ancestry. These
lesions generally fade away after childhood. A
similar bluish discoloration not too rarely occurs
in anomalous fasluon as the so-called nevus of
Ota in the cutaneous area supplied by the fifth
cranial nerve including the sclcra of the eye.
Very exceptionally numerous common pigmented
nevi containing cpidcrmal mclanocytcs may
follow this peculiar fifth nerve distribution.
Pigmented malignant melanomas which ac-
count for only about one per cent of cancer
deaths usually start as brownish lesions which
later become bluish gray or black as proliferat-
ing malignant melanocytcs penetrate deeply into
the dermis. About 25 per cent of cutaneous mcla-
nomas arise from prc-cxistiug pigmented ncvi.
The remainder arise from normal appearing skin
or especially lcntigincs of the Hutchinson's mela-
notic freckle variety. Pigmented nevi covering
very extensive areas as well as repeatedly trauma-
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tized nevi seem to have slightly increased
chances of giving rise to melanomas especially
when sitnated in areas where melanomas tend
to arise more frequently such as the head and
neck, the palms and soles, mucocutaneous
junctions, and suhungually. Melanomas are
rare in children and tend to be less common in
Negroes and more heavily pigmented persons.
Twenty-five per cent of the population have
pigmented nevi on the palms and soles. To
prophylactically excise all such lesions because
of the possibility of melanoma developing in
them is clearly nonsense on the grounds of im-
practicality as well as the very remote statistical
hazard attending such lesions. Unfortunately, it
is not possible to consider further here many
other facets of the interesting and important
problem of malignant melanoma.
Among secondarily melanized neoplasms, the
benign pigmented seborrheic keratosis and re-
lated papilloepitheliomata are exceedingly com-
mon lesions which appear in middle and later
adult life often in large numbers. The former
appear as flat papules or plaques up to several
centimeters in size and have essentially only
cosmetic significance. They show primarily
basal cell proliferation accompanied by friable,
rather waxy hyperkeratosis and horny cysts.
Pigmented basal cell carcinomas are important
because of the necessity for distinguishing them
from melanomas both for therapeutic and prog-
nostic considerations. The presence of melanin
in these lesions is essentially incidental.
The melanoses other than the rather sharply
localized melanotic lesions already discussed
include a very wide range of conditions based
on endocrine, nutritional, metabolic, or chemical
toxic factors. Generally the increase in cutaneous
melanin in these conditions is not clearly ac-
companied by proliferation of melanocytes.
Primary adrenocortical insufficiency or Addi-
son's disease which may arise from a variety of
precipitating causes is the outstanding example
of melanosis based on endocrine disturbance.
Although this melanosis is generalized, it is
usually strikingly accentuated on those parts of
the body which are normally somewhat hyper-
pigmented such as exposed areas, body folds,
and at sites of pressure and trauma. On the oral
mucous membranes melanized areas such as
normally occur in many dark-skinned people,
often become apparent. It has been shown that
increased release of melanocyte stimulating
hormone from the pituitary gland as a conse-
quence of decreased adrenoeortieal function is
the basis for Addisonian melanosis. Administra-
tion of large doses of purified MSH or of cortico-
tropin preparations containing much MSII
activity can also produce this type of melano-
sis. The melanosis occasionally seen accompany-
ing aeromegaly or chronic hyperthyroidism may
also be based on increased MSII release.
Severe cacheetic states such as occur from
starvation, various malignant neoplasms, and a
host of other chronic debilitating diseases par-
ticularly hepatic insufficiency and sprue may also
be accompanied by melanosis of the Addisonian
type. To what extent increased MSll release
may be behind the melanosis in these conditions
has not been clearly determined although on the
basis of theoretical considerations this would
seem a likely mechanism at least in part.
During pregnancy there is an increased tend-
ency toward melanosis as indicated by the
physiological darkening of the nipples, genitalia,
linea alba and pigmented nevi. In addition,
blotchy pigmentation on the flush areas of the
face (so-called ehloasma or melasma) may ap-
pear which is popularly termed the mask of
pregnancy. There are striking increases not only
of MSH but alsc of estrogens and progesterone
in the circulation during pregnancy and no
doubt all of these factors contribute to the
melanosis which occurs. Estrogens have a par-
ticularly noteworthy local action on melano-
cytes of the nipple areas, genitalia, and linea
nigra as has been demonstrated in women with
ovarian agenesis by experimental administration
systemically and in guinea pigs by local applica-
tion.
Among metabolic disturbances those involving
the liver such as hemoehromatosis, Wilson's
disease, Von Gierke's glycogen storage disease,
Gaucher's disease, and Niemann-Pick's disease
are often accompanied by melanosis. Several
mechanisms may theoretically be involved in the
melanosis seen in these disorders but these can-
not be considered in detail here.
Among toxic factors causing widespread
melanosis, pentavalent arsenic is especially
noteworthy. The melanosis caused by arsenic is
often accompanied by small hypopigmented
spots scattered through the areas of hyperpig-
mentation.
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In acanthosis nigricans a diffuse, pigmented,
velvety verrueosity or fine papillomatosis ap-
pears in the axillae and other body folds. A so-
called benign or juvenile variety of the disorder
appears at puberty or sooner in combination with
a probably pituitary endocrine disorder marked
by obesity and many of the features of Cushing's
syndrome but without electrolyte disturbances. A
second type of this dermatosis, morphologically
indistinguishable from the juvenile variety but
lacking endocrine stigmata, is frequently asso-
ciated with internal adenocarcinoma.
Rarely a generalized dark, blue-black melano-
sis may develop in patients with metastatic
melanoma because of deposition of free melanin
in the dermis derived from non-enzymatic oxi-
dation and polymerization of 5, 6-dihydroxy-
indole which has spilled in large amounts into
the body fluids from the tumor.
Melanodermas or post-inflammatory hyper-
pigmentations occur following almost innumer-
able types of cutaneous inflammatory reactions
and are generally not accompanied by increases
in numbers of melanocytes. Increased production
or retention of melanin in the skin accounts for
these pigmentations. A most classic example of
this type of hyperpigmentation is the tanning
which develops after a sun-burn. Photosensitiz-
ing chemicals often greatly enhance this type of
response and may extend or modify the action
spectrum of the radiation involved. Post-inflam-
matory pigmentation is also often markedly
accentuated whenever general factors which
favor melanosis are present. It has been sug-
gested that in some individuals, often those with
light complexions, melanoderma generally may
fail to develop after inflammatory stimuli be-
cause of an innate great difficulty or inability of
the epidermis to retain and store melanin.
When in the course of the primary inflamma-
tory reaction the epidermal dermal junction is
severely disturbed such as occurs in lichen planus,
lichenoid drug eruptions, lupus erythematosus,
and the Sulzberger-Block-Siemens type of incon-
tinentia pigmenti, melanin may pass readily
into dermal chromatophages to give rise to rather
long lasting slate-colored pigmentation. Ordinary
post-inflammatory pigmentation may persist
for several months after its inflammatory trigger
has subsided. Inflammatory stimuli leading to
melanodermas may be either physical (mechan-
ical trauma, heat, ionizing radiations), chemical
(drugs, primary irritants, allergic sensitizers,
photosensitizers), infectious agents, nutritional
disturbances and probably many other factors
which may be involved in the etiology of the
great many inflammatory dermatoses whose
specific causes remain to be found.
In considering hypopigmentations and de-
pigmentations, first mention will be given to
pseudo-hypopigmentations which occur very
commonly. In tinea versicolor and in many scale
producing dermatoses sun-tanning may be
locally inhibited because of the sun-screening
action of the fungal or keratin deposits on the
skin surface. Such non-tanned areas may then
appear as relatively hypopigmented spots against
the generally tanned background.
Congenital absence of the ability of the skin to
produce melanin gives rise to albinism and may
be generalized or restricted to certain areas.
When total it is inherited as an autosomal re-
cessive trait but when partial in the form of
piebald patches it is often inherited in dominant
fashion. The defect in albinism lies in an absence
of the enzyme tyrosinase in the affected areas.
Acquired loss of cutaneous or hair pigmentation
may occur as an apparently primary phenome-
non as in vitiligo and in physiological graying,
or it may follow some preceding inflammatory
reaction in which case the term leukoderma be-
comes applicable. Loss of pigment may be com-
plete or partial in the affected areas and may be
temporary or permanent. Where melanocytes
actually become lost the pigmentary loss is, of
course, permanent. This occurs in destructive
scarring processes, in pinta, and also apparently
in the hair bulbs during ordinary graying. Per-
manent leukoderma may also follow very intense
post-inflammatory melanodermas where melano-
eytes seem literally to be stimulated to death.
Post-inflammatory leukoderma is often a
curious alternative to melanoderma and not in-
frequently the two processes occur simultaneously
as leukomelanoderma. The intensity of the in-
flammatory reaction bears little relationship to
whether melanoderma, leukoderma, neither or
both will subsequently ensue. Some types of
inflammatory stimuli may show particular pre-
dileetional tendencies toward producing leuko-
derma rather than melanoderma whereas others
behave in just the opposite way. The former
situation is especially well illustrated by the
chemical depigmentation which may result from
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contact with hydroquinone derivatives such as
its monobenzyl ether. The latter effect is best
illustrated by the combined inflammatory ef-
fects of ultraviolet radiation and photosensitizers
such as the psoralens. The inflammations in
pityriasis lichenoides chronica, some secondary
syphilitic lesions, the lesions of pinta, and
arsphenamine dermatitis also have definite
leukoderma-inducing tendencies. A peculiar
macular, partial hypopigmentation often accom-
panies anesthetic lesions of tuberculoid leprosy
which suggests the influence of lack of some
neurotropic factor in the process.
Vitiligo represents a very common type of
cutaneous depigmenting disorder which occurs
in about one per cent of Americans. It is essen-
tially a benign cosmetic problem. It tends to
begin symmetrically as sharply circumscribed
patches of pigment loss which may appear any-
where on the skin surface but with some pre-
dilection for exposed and intertriginous areas.
It may appear at any age but often starts during
early adult life. Furthermore, vitiligo occurs more
frequently under conditions where cutaneous
pigmentation is being stimulated such as in the
various melanoses. In about half the cases re-
pigmentation of variable degree and duration
may occur in some of the lesions during the course
of the disorder. In general, however, the depig-
menting process tends to be a progressive one
which seems to be aggravated by stress. There is
some degree of genetic predisposition to the con-
dition which is carried as a dominant trait.
Basically the melanocytes in the affected areas
lose their tyrosinase activity.
Vitiligo developing about a pigmented nevus
is called leukoderma aequisitum centrifugum.
This type of lesion is sometimes the initial one
in a subsequently more widespread vitiligo. At
times the central nevus undergoes a peculiar
complete involution as the process develops.
Occasionally very mild inflammatory edges may
he seen at the borders of growing vitiliginous
lesions and hyperpigmentation at such edges is
fairly common. Alopecia areata is more frequently
associated with vitiligo than would be expected
by chance alone.
These latter observations as well as the asso-
ciation of vitiligo with uveopigmentary sensitiza-
tion syndromes such as Vogt-Koyanagi syndrome
and sympathetic ophthalmia may suggest that
the disorder primarily represents a low order
autoimmune disease directed against the enzy-
matic process involved in melanin formation.
Tyrosinase-inhibiting antibodies can be induced
experimentally in animals.
(For further discussion of vitiligo, see page
281.)
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